Lysine acetylation: enzymes, bromodomains and links to different diseases.
Lysine acetylation refers to transfer of the acetyl moiety from acetyl-CoA to the ε-amino group of a lysine residue on a protein. This has recently emerged as a major covalent modification and interplays with other modifications, such as phosphorylation, methylation, ubiquitination (addition of a small protein called ubiquitin) and SUMOylation [addition of a ubiquitin-like protein known as SUMO (small ubiquitin-related modifier)], to form multisite modification programmes for cellular regulation in diverse organisms. This modification is post-translational (i.e. after synthesis of a protein) and reversible, with its level being dynamically balanced by two groups of enzymes known as lysine acetyltransferases and deacetylases. The acetyltransferases belong to three major families, whereas deacetylases have been divided into the classical and sirtuin [Sir-tu-in, for Sir2 (silent information regulator 2)-like protein; named after the yeast protein Sir2] families. In addition to these enzymes, proteins containing the bromodomain, a protein module named after the fly protein Brahma (God of creation in Hindu), are relevant to lysine acetylation biology due to their ability to recognize acetyl-lysine-containing peptides. Importantly, recent studies have made intimate links between these three different groups of proteins to different pathological conditions. In this chapter, we provide a brief overview of these proteins and emphasize their direct links to related human diseases.